Introduction
Artificially ventilated patients, and especially those patients with acute lung injury (ALI), tend to develop atelectatic lung regions which are inhomogeneously distributed in the lungs. Computed tomography (CT) is the only routine imaging modality capable of identifying regional atelectasis in the clinical setting. Automatic segmentation of the thorax CT images for identification of atelectatic lung regions is complicated since other tissue structures within the thorax exhibit similar tissue densities. We developed a robust method to identify these regions automatically and checked its performance using CT images of patients with ALI.
Methods
Thorax CT images from six patients with ALI in DICOM format were loaded and analyzed retrospectively using MATLAB (imaging toolbox, MathWorks Inc., Natick, MA, USA). Rib cage contour, cardiac related and well ventilated lung regions were first identified with different preset thresholds. The identified contours were improved with dilation and erosion filters. The collapsed lung regions were determined by subtracting the cardiac related and well ventilated lung regions from the rib cage contour. This method assumes a normal intact pleural cavity of patients. It would not perform correctly in case of trauma, pleural effusions or other diseases such as pneumothorax, where large amount of air exists between the parietal and visceral pleura.
Results
The method was able to identify the atelectatic lung regions in the thorax CT images of all 6 patients and the regions on different cross-sectional plane were combined to form three dimensional images.
Conclusion
The proposed method is able to segment the collapsed lung regions automatically. It may be further developed to reduce the workload of the physicians by performing reliable automatic image analysis.
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